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DIPHENYL WRAPS FOR ORANGES
Storage Experiments

with Washington

Navels

By F. MELVILLE, B.Sc. (Agric.)
Acting Assistant Superintendent of Horticulture

rUPHENYL impregnated wraps have been successfully used on a comm C1 l
™ t ^fSis o v e r s e a s f o r improving the keeping quality of oranges. Last
year Mr. E. G. Hall, of t h e C.S.I.R.O. Laboratories, Homebush, kindly made
available a quantity of diphenyl wraps of American origin and some of
these were used in a small storage experiment with Washington Navel
oranges.

The oranges were obtained from
Messrs. E. a n d K. C. O'Neil, of Chittering
on July 12, 1951, and after careful sorting for comparable quality a n d size the
fruit was divided into the following
treatments:—
cases.
cases.
case.
cases.

for approximately three-quarters of a
minute and allowed to dry before wrapping in sulphite paper. All fruit was kept
in common store at normal room temperature.
An initial inspection of one case from
each t r e a t m e n t was made on August 16,
five weeks after packing, while the final
inspection was carried out on September
3, after seven weeks' storage. The results are tabulated in Table I.

The same counts were used in both the
diphenyl wrapped a n d sulphite wrapped
cases a n d a careful selection was carried
out to eliminate as far as possible the
quality factor. The pliofilm wraps and
t h e wax dip which consisted of:—
Brytene
1 part.
Solution of 4% Borax plus 2%
Boric acid
4 parts.
were additional to t h e main experiment
a n d were included merely to provide
further comparisons. The wax dip was
m a i n t a i n e d a t a temperature in the vicinity of 110° F. The fruit was immersed

A definite improvement in the keeping
quality of the fruit in favour of the
diphenyl wraps is evident from the
figures quoted. Mould infection varied
from 6.4 per cent, to 14.3 per cent, in
cases of sulphite wrapped fruit after
seven weeks' storage, while in cases of
diphenyl wraps mould infection ranged
from nil to 5.8 per cent. The average for
t h e former t r e a t m e n t was 11.5 per cent.
and for the later 2.1 per cent.
A marked difference also occurred in
the appearance of the two groups. In t h e

1. Diphenyl wraps
2. Sulphite wraps — control
3. Pliofilm wraps
4. Wax dip—Sulphite wraps

5
5
1
2

KEEPING QUALITY IMPROVED
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TABLE I.—Showing percentage of rots under various wrapping treatments.
Treatment.

16-8-51
3-9-51
3-9-51
3-9-51
3-9-51

Diphenyl Wraps

Average

Date of
Inspection.

Period of
Storage.

Count.

weeks.
5
7
7
7
7

96
154
140
126
96

16-8-51
3-9-51
3-9-51
3-9-51
3-9-51

5
7
7
7
7

140
154
126
112
96

3-9-51
3-9-51

7
7

112
112

diphenyl group two nests of rotted fruit
were found in the 154 count, but
generally the mould was restricted to
single fruits and in two cases no rots
were found at all. The general appearance of the cases on opening was good
and rotted fruits had in no way affected
surrounding fruits. In the cases of sulphite wrapped fruit on the other hand,
the mould had spread considerably, nesting was prevalent while wraps even on
the sound fruit were damp, discoloured
and of very poor appearance. The
general presentation of these packs was
most unattractive.
Oranges in both groups were showing
signs of wilting at the time of inspection,
buttons were dry and in some instances
fungal growths were present on the short
stalks and buttons. Rind blemishes had
developed on a small proportion of the
fruit due possibly to brown rot infections which had dried. These blemishes
were very slight in the diphenyl wrapped
fruit, but were much more prevalent in
the sulphite group.

4-5
0-9
2-7

Average
Pliofilm Wraps

6-4
14-3
12-8
10-7
13-5
11-5

Average
Wax dip—Sulphite Wraps

0-0
5-8
2-0
0-6
0-0
2-1

....

Sulphite Wraps—control

Percentage
Rots.

3-9-51

7

112

9-0

The diphenyl had imparted a taint to
the oranges. This varied from fruit to
fruit but, although noticeable, was not
necessarily disagreeable. The taint was
not appreciably reduced by leaving the
fruit unwrapped for several days after
the final inspection. At the conclusion
of the experiment the sound fruit was
sold by auction on the local market, and
realised prices equivalent to the ruling
prices for Washington Navels on that
day. No complaints were received from
buyers regarding tainting.
The diphenyl content of the wraps was
determined for the new wraps. Wraps
were also removed from the fruit after
seven weeks' storage and a further determination made. The results are
shown in Table II.
It will be seen that over 40 per cent, of
the diphenyl had been dissipated during
storage.
WAX DIP GIVES GOOD RESULTS
The waxed fruit had maintained very
good condition and appearance after the
Journal of agriculture Vol. 1 1952
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TABLE II.—Showing the Diphenyl content of Wraps before and after use.
Sample.
Before use
After use

Date.

Diphenyl
Content.

18-7-51
4-9-51

per cent.
9-5
5-6

seven-week storage period. The fruit
was less wilted than in the diphenyl or
sulphite wrap treatment, some buttons
were still quite green and although five
rots were found in one case this was
confined to a nest of four and an odd
rot. The other case contained only one
rotted orange. It appeared that this
treatment was equally as good as the
diphenyl wraps as far as keeping quality
was concerned and for long storage was
superior due to reduced wilting.
Pliofilm wraps maintained the sound
fruit in an excellent condition. At the
end of seven weeks the buttons were still
green and the fruit still retained much
of its original freshness. However, condensation on the inside of the wraps was
responsible for nine per cent, rots at the
end of the storage period. Pliofilm wraps
are very expensive, costing in the vicinity
of three to four shillings per case and
it appeared that they would need to be
used in conjunction with waxing to be
satisfactory. The use of pliofilm does not,
therefore, appear practicable.

Judging by the results of the experiment, diphenyl wrapped oranges could
be expected to open up in very good condition in Singapore. Apart from the reduction in losses of fruit, the general presentation is considerably enhanced.
Considering the short period between
packing and sale on the overseas market
it is anticipated that the diphenyl taint
would not be serious.

CONCLUSIONS
In this State where all citrus growers
handle their own fruit and no large
sheds are in existence the cost of instal-

Diphenyl wraps, therefore, appear to
have possibilities as far as export is concerned, while the possibility of using
wax dips cannot be overlooked. Both
methods require further investigation.

ling a wax dipping plant would not be
warranted. However, it might be possible
for growers to process their export fruit
by hand as large quantities are not
usually involved. Provided shipping is
running to schedule and the fruit is not
held prior to shipment, the short voyage
to Singapore is insufficient to seriously
affect the condition of the fruit. However, rots cause considerable losses at
times and a fungical wrap would be of
considerable benefit in minimising these
losses. Furthermore wraps can be
readily utilised by growers under the
existing conditions.
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